Siah-1 interacts with the intracellular region of polycystin-1 and affects its stability via the ubiquitin-proteasome pathway.
Autosomal dominant polycystic kidney disease, characterized by extensive formation of renal cysts and progressive renal failure, is a genetic disorder caused by mutations in the PKD1 and PKD2 genes. The PKD1 gene product, polycystin-1, is a transmembrane protein with its N-terminus facing the extracellular region and C-terminus facing the cytoplasm. Polycystin-1 seems to be involved in regulating cell growth and maturation, but the precise mechanisms are not yet well defined. For investigating the function of the intracellular region of polycystin-1, the C-terminal cytoplasmic fragment of polycystin-1, PKD1-C, was used as bait in two-hybrid screening, and a polycystin-1-binding protein, the human homologue of Drosophila Seven in Absentia (Siah-1), which has a RING domain and promotes the ubiquitin-dependent proteasome pathway, was identified. It was shown that PKD1-C interacts with Siah-1 in vivo. In addition, interaction with Siah-1 induces the degradation of PKD1-C, shortening its half-life. PKD1-C and CD4 chimeric proteins, which are attached to the plasma membrane, also show similar results. Furthermore, ubiquitination and degradation of PKD1-C are increased in the presence of Siah-1, and overexpression of Siah-1 protein promotes the degradation of polycystin-1 via the ubiquitin-proteasome pathway. These results suggest that polycystin-1 is regulated by Siah-1 through the ubiquitin-dependent proteasome pathway.